ABSTRACT
INTRODUCTION

Pneumococcal
infections are very prevalent worldwide, and Streptococcus pneumoniae is a major cause of pneumonia, meningitis, acute otitis media, and acute sinusitis. 10, 70 During the past 30 years, pneumococci have developed resistance to several antimicrobial agents, including tetracycline, penicillin, trimethoprim-sulfamethoxazole, chloramphenicol, erythromycin, cephalosporins, and other drugs.5,12,17 ' 29,54,61 But, in terms of therapy, the real problem has been the development of resistance to penicillin. This is because penicillin was the time-honored treatment for pneumococcal infections for decades, and alternative drugs were only necessary in penicillin-allergic patients.
An interesting issue is that, shortly after the introduction of penicillin in 1940, the first strain of 5. pneumoniae with decreased susceptibility to penicillin was produced in the laboratory,28 but 14, 20, 21, 37, 39, 45, 65, 66 As shown in several studies, resistance rates varied with the geographic area and age of the patient, the highest being the rate of resistance among isolates from otitis media in children. 21, 54, 60, 61 It is important to emphasize that antimicrobial consumption is a major factor contributing to penicillin resistance and other antibiotic resistance in pneumococci. 7, 13 Although antibiotic resistance is a complex phenomenon that we do not know very well, it is important to note that resistant 339 pneumococcal strains have the ability to spread rapidly throughout the world. For example, the Spanish clone 23F and 6B have been disseminated to other countries in Europe and to other continents. 69, 82 The mechanism of resistance of pneumococci to penicillin is due to alterations of the penicillin binding proteins (PBPs) that have reduced their affinity for penicillin and related /3-lactams. 48 Table 2 ) may be necessary in penicillin-allergic patients.
Patients infected with strains having penicillin MICs of 0.12-2.0 pglml may respond to penicillin or ampicillin therapy, although the administration of high dose (for example, 150,000-200,000 U/kg per day of penicillin G) would be prudent to achieve higher serum and pulmonary levels of the drug.
It 
